ANNALES 
UNIVERSITATIS MARIAE CURIE-SKLODOWSKA 
LUBLIN — POLONIA 
VOL. LIV, 44 SECTIO D 1999 


Katedra i Zakład Anatomii Prawidłowej Człowieka Akademii Medycznej w Lublinie 
Kierownik: prof. dr hab. Zbigniew Wójtowicz 


FRANCISZEK BURDAN, BARBARA BURAK, KRZYSZTOF BURSKI, 
PIOTR RUCIŃSKI, MAŁGORZATA PLISZCZYŃSKA 


Activity of cathepsins and morphological 
changes in the rat's liver after ranitidine 
and famotidine administration 


Wpływ famotydyny i ranitydyny na aktywność katepsyn 
i morfologię wątroby szczura 


The new histamine H2-receptor antagonists represented in our study by ranitidine and famoti- 
dine are commonly used group of drugs, not only in gastroenterology, but also in other medical spe- 
cialties. They replace slowly the first introduced drug of this group — cimetidine due to its generally 
known toxicity. In most of the Western world countries, they belong to OTC (over-the-counter) group 
of medications, which makes them one of the most spread out and advertised active substances avail- 
able in the market. However, as well as other xenobiotics, they are not free of various side effects 
(1, 9). 

The aim of this study was to evaluate the influence of famotidine and ranitidine long-term time 
administration on the activity of liver cathepsins and morphological structure of the liver. 


MATERIAL AND METHODS 


Our study was conducted on 60 white male rats of Wistar breed. The animals were obtained from 
Commercial Laboratory Animals Breed Station in Warsaw, Poland. After two weeks of acclimatiza- 
tion, the rats were divided into one control and four experimental groups (n = 12). The examined 
substances were administered every twelve hours intraperitoneally in the right hypogastric region, in 
two doses: Fl — 0.28 mg/kg of the body weight, F2 — 2.8 mg/kg of the body weight (famotidine — 
Gedeon Richter, Hungary); R1 -0.71 mg/kg b.w., R2— 7.1 mg/kg b.w. (ranitidine — GlaxoWellcome, 
UK). In the control group, the animals received 0.9% NaCl. After six weeks’ administration of medi- 
caments, the animals were decapitated. Liver samples were taken for biochemical and histological 
examinations. The activity of cathepsins B, D, and L were determined according to the method de- 
scribed in detail in currently available publication (5). 
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Fragments of the right lobe of the liver were fixed in 10% buffered formaldehyde solution and 
processed routinely. Light microscopic examination was performed after hematoxyline and eosin stain 
(H + E). 

The study was fully approved by the Bioethical Commission of Medical University School of 
Lublin. 

Statistical verification of obtained data was elicited using ANOVA test and personal computer 
(10). Ana =0.05 (p < 0.05) was considered significant. 


RESULTS 


At the time of experiment, no changes in the behavioral activity were observed, the mortality rate 
was zero. Changes in body and liver weight were not statistically significant (p > 0.05), data not 
shown. 

Changes in activity of free and bound B, D, L cathepsins’ fractions in famotidine and ranitidine 
groups were not statistically significant in comparison with control and other experimental groups 
(Tab. 1 — 3). 

Eosinophilic degeneration of hepatocytes appeared occasionally in all groups, both control and 
experimental. Focal cholestasis was found in one out of eight examined livers in R2 group. Local 
necrosis of hepatocytes with accompanying inflammatory infiltration was noted in two samples of R1, 
four of R2, three of F1, whilst only one in F2 group. Inflammatory infiltration without any signs of 
necrosis was observed around central hepatic vein, in one sample of R2, and one of F2 group. 


DISCUSSION 


The results of our study show that ranitidine and famotidine administered in OTC doses did not 
cause any significant changes in liver cathepsins activity and only minimal adaptive and degenerative 
changes in liver tissue. 

The above results are fully confirmed by current available literature, and support the thesis that 
modern H2 blockers are relatively safe drugs that do not impair liver structure, and the function of this 
organ in both animal and human models (1, 4, 6, 12). 

Lack of essential differences in the studied cathepsins activity can be explained by the fact that 
females were more sensitive to the drug than males in the case of oral administration of ranitidine, as 
proven in rats, mice, and rabbits by Tamura and co—workers (11). However, the vast range between 
the obtained data in the particular groups may suggest individual sensitivity for the examined sub- 
stances. 

The activity of cathepsins may be used as a sensitive indicator of various organs impairment, 
including liver (2, 3). In the erlier studies it was suggested that the increased lysosomal activity after 
H2 blockers administration could be involved in reducing the quantity of membrane after the mem- 
brane flow which occurs on gastric acid inhibition (8). Contrary, the more recent studies showed that 
the stabilization of lysosomal membranes and thus the prevention of lysosomal leakage may be one of 
the favourable additional mechanisms of antiulcer activity of H2 antagonists (7). 

In normal human volunteers alanine aminotransferase values were increased to at least twice the 
pretreatment levels in half of the subjects receiving 100—mg q.i.d intravenously for 7 days, and in 4 of 
24 subjects receiving 50-mg q.i.d intravenously for 5 days. In spite of general good tolerance of H2 
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Table 1. Activity of free and bound fraction of the cathepsin B 
in liver homogenate in experimental and control groups 


Activity of cathepsin B 
GG Dose (nmol/1 mg of protein) 
(mg/kg) Free fraction Bound fraction 
RED mi + SD = + SD 


| 0.9% NaCl | NaCl | Control | | 18.816+2.73 | 816 + 2.73 19. | 19.554+2.36 | 


0.28 34.026 + 10.40 35.354 + 10.48 
aes ee 
29.492 + 3.42 19.546 + 4.50 
071 27.395 + 3.07 37.105 + 9.58 
TR ee ee 
34.021 + 7.97 37.870 + 12.30 


Table 2. Activity of free and bound fraction of the cathepsin D 
in liver homogenate in experimental and control groups 


Activity of —— = D 
Group Dose (nmol/1 mg of Po = 
(mg/kg) Free fraction Bound fraction 
E F + SD E N + SD 


| 0.9% NaCl | 9% NaCl | Control | 78. | 78608+13.52 | + 13.52 | 62787+34.56 | 787 + 34.56 


0.28 89.564 + 11.23 123.95 + 61.21 
EB RURCE 
80784 2 13.06 68.608 13.36 
0.71 70.276 + 27.67 165.79 + 75.18 
WM ER ECZE 
101.39 11.76 173.302 57.52 


Table 3. Activity of free and bound fraction of the cathepsin L 
in liver homogenate in experimental and control groups 


EKG ae of cathepsin L 

Gioup Dose (nmol/1 mg of EKG ae 
(mg/kg) Free fraction Bound fraction 
ea +SD 5 n + SD 


0. | 0.9% NaCl | NaCl | Control | | 31.508+4.71 | 508 + 4.71 | 592902158 | 290 + 15.8 


RR AST ea 
Famotidine 
Ranitidine 
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blockers, there have been occasional reports of hepatocellular, hepatocanalicular or mixed hepatitis 
with or without jaundice. These events were usually reversible, but in exceedingly rare circumstanc- 
es death has occurred (1). 


REFERENCES 


1. Arky R.Ed.: Physicians” desk reference 1999. Medical Economics Company, Montvale 1999. 
2. Barrett A.J.: Lysosomal enzymes. In: Lysosomes. A Laboratory Handbook, eds. Dingle J.H., 
North-Holland Publ. Co., Amsterdam 1972, s. 45—135. 
3. Donohue T.M. Jr. et al.: Hepatic lysosomal cathepsin activities after acute ethanol administra- 
tion. Alcohol. Alcohol., 23, 265, 1988. 
4. Lewis J.H.: Hepatic effects of drugs used in the treatment of peptic ulcer disease. Am. J. Gastro- 
enterol., 1987 Oct, 82:10, 987-1003. 
5. Maciejewski R., et al.: Changes in the activity of the salivary gland cathepsins in the course of 
alloxan—induced diabetes mellitus in rabbits. Med. Sci. Res., 26, 673, 1998. 
6. Mosca P., etal.: The effects of H2 receptor antagonists on hepatic microsomal drug metabolism 
and fine morphology of rat liver. Pharmacol. Res. Commun., 17, 513, 1985. 
7. Nasalova V., Navarova J.: Indomethacin induced changes in mucosal lysosomal enzyme 
activity: effect of H2 antagonists. Agents. Actions., 41, 95, 1994. 
8. Pillay C.V., et al.: The effect pf acid—stimulating and inhibiting drugs on the ultrastructure of 
gastric parietal cells in man. S. Afr. Med., J. 51, 915, 1977. 
9. Ruigomez A., et al.: Use of cimetidine, omeprazole, and ranitidine in pregnant women and 
pregnancy outcomes. Am. J. Epidemiol., 150, 476, 1999. 
10. Shein-Chung C., Jen-pei L.Ed.: Design and analysis of animal studies in pharmaceutical 
development. Marcel Dekker Inc., New York 1998. 
11. Tamura J., et al.: Acute toxicity of ranitidine and its metabolite in mice, rat and rabbits, and 
subacute oral toxicity of ranitidine in rats. J. Toxicol. Sci. 8 suppl. 1, 1983. 
12. Zimmerman H.J., et al.: Effects of H2-blocking agents on hepatocytes in vitro: correlation 
with potential for causing hepatic disease in patients. Proc. Soc. Exp. Biol. Med., 182, 511, 1986. 


Otrz.: 1999.11.21 


STRESZCZENIE 


H2 blokery sq powszechnie uzywane nie tylko w gastroenterologii, lecz takze w innych dziedzi- 
nach medycyny. Tak jak i inne ksenobiotyki leki te nie są wolne od działań ubocznych. Celem pracy 
była ocena wpływu ranitydyny i famotydyny na morfologię wątroby i aktywność frakcji wolnej i zwią- 
zanej katepsyn wątrobowych. Badania przeprowadzono na szczurach białych szczepu Wistar, którym 
podawano ranitydynę i famotydynę przez 6 tygodni dootrzewnowo. W homogenatach wątrobowych 
oznaczano aktywność frakcji wolnej i związanej katepsyn B, D i L. Ocenę histologiczną prowadzono 
po uprzednim wybarwieniu preparatów metodą hematoksylinowo-eozynową. W pracy obserwowano 
brak istotnych statystycznie różnic w aktywności badanych katepsyn w grupach doświadczalnych 
w porównaniu z grupą kontrolną i pomiędzy obu badanymi lekami. Pojedyncze zmiany histologiczne, 
jakie obserwowano, miały charakter zmian adaptacyjnych i minimalnych zmian degeneracyjnych. 


